Oxidative stress in kidney transplant patients with calcineurin inhibitor-induced hypertension: effect of ramipril.
In patients with cyclosporine-induced hypertension, upregulation of the nitric oxide system and oxidative stress were shown, which could induce hypertension, remodeling, and chronic rejection by increasing nitric oxide catabolism. However, it is still debated whether cyclosporine and tacrolimus exert a different action. The aim of the current study was to compare the effects of cyclosporine and tacrolimus on markers of oxidative stress and endothelial dysfunction in kidney transplant patients with posttransplant hypertension. Monocyte p22, a NADH/NADPH system subunit, transforming growth factor-beta (TGF-beta), heme oxygenase-1 (HO-1), and endothelial NOS gene expression were measured in 16 patients. Angiotensin II is a potent stimulator of oxidative stress and angiotensin-converting enzyme inhibition may blunt this effect. Therefore, the same parameters were measured before and after 2 months of treatment with ramipril (5 mg/d). At baseline, in cyclosporine-and tacrolimus-treated patients, p22 and TGF-beta mRNA were similarly increased in comparison with normotensive healthy controls (0.90 +/- 0.05 d.u. and 0.83 +/- 0.05 in cyclosporine, 0.89 +/- 0.07 and 0.84 +/- 0.05 in tacrolimus; 0.53 +/- 0.07 and 0.75 +/- 0.03 in controls, respectively; p < 0.001). Endothelial NOS mRNA was increased in cyclosporine-and tacrolimus-treated patients in comparison with controls (0.92 +/- 0.09, 0.96 +/- 0.04, and 0.37 +/- 0.05 respectively; p < 0.001), whereas no difference was found between patients and controls in HO-1 mRNA. Ramipril reduced blood pressure (from 140 +/- 11/91 +/- 7 mm Hg to 129 +/- 6/85 +/- 5 mm Hg in cyclosporine and from 138 +/- 7/92 +/- 7 mm Hg to 127 +/- 10/82 +/- 6 mm Hg in tacrolimus group; p < 0.02 with no difference between groups). Ramipril also reduced p22 (to 0.83 +/- 0.05 in cyclosporine, p < 0.03 and to 0.81 +/- 0.08 in tacrolimus; p < 0.01) and TGF-beta mRNA (to 0.72 +/- 01 in cyclosporine, p < 0.02, and to 0.73 +/- 0.05 in tacrolimus; p < 0.01) with no difference between groups, but it did not change HO-1 and ecNOS mRNA. Cyclosporine and tacrolimus induce a comparable oxidative stress in kidney transplant patients with posttransplant hypertension. The association of ramipril normalizes blood pressure and reduces the oxidative stress induced by both drugs.